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АВТОМАТИЧЕСКОЕ ДОЗИРОВАНИЕ РЕАГЕНТОВ В СИСТЕМАХ 
ВОДОСНАБЖЕНИЯ И КОТЕЛЬНЫХ
Большинство муниципальных котельных  используют для питания котлов «сырую» воду 
без какой-либо предварительной водоподготовки. По этой причине на внутренних стенках 
труб образуется слой отложения солей, что приводит к снижению технико-экономических 
показателей работы котлов, их выходу из строя. Высокий уровень отложений солей возникает 
и на внутренних поверхностях теплообменников горячего водоснабжения тепловых пунктов 
при их работе без периодических промывок. Предложены способ и устройство (на последнее 
получен патент) дозирования реагента, обеспечивающие прекращение появления новых солевых 
отложений и постепенное устранение старых отложений. Разработка предусматривает 
постоянный контроль за давлением в трубопроводе, в который производится дозирование, а 
также ограничение максимального времени между вводом очередных доз реагента.
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Ⱥ. Ⱥ. ɆɂɐɄȿȼɂɑ, ɞɢɪɟɤɬɨɪ ɈɈɈ «ȺɆɂ-ɗɧɟɪɝɨ», ɚɫɩɢɪɚɧɬ ȼɹɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ
ɭɧɢɜɟɪɫɢɬɟɬɚ (Ɋɨɫɫɢɹ, ɝ. Ʉɢɪɨɜ), a i-energo ail.ru. 
ȺȼɌɈɆȺɌɂɑȿɋɄɈȿ ȾɈɁɂɊɈȼȺɇɂȿ ɊȿȺȽȿɇɌɈȼ ȼ ɋɂɋɌȿɆȺɏ
ȼɈȾɈɋɇȺȻɀȿɇɂə ɂ ɄɈɌȿɅɖɇɕɏ
Ȼɨɥɶɲɢɧɫɬɜɨ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɤɨɬɟɥɶɧɵɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɢɬɚɧɢɹ ɤɨɬɥɨɜ «ɫɵɪɭɸ»
ɜɨɞɭ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɧɚ ɜɧɭɬɪɟɧɧɢɯ
ɫɬɟɧɤɚɯ ɬɪɭɛ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɣ ɨɬɥɨɠɟɧɢɹ ɫɨɥɟɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɤɨɬɥɨɜ, ɢɯ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ. ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ
ɨɬɥɨɠɟɧɢɣ ɫɨɥɟɣ ɜɨɡɧɢɤɚɟɬ ɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɝɨɪɹɱɟɝɨ
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɬɟɩɥɨɜɵɯ ɩɭɧɤɬɨɜ ɩɪɢ ɢɯ ɪɚɛɨɬɟ ɛɟɡ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɦɵɜɨɤ. ɉɪɟɞɥɨɠɟɧɵ
ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ (ɧɚ ɩɨɫɥɟɞɧɟɟ ɩɨɥɭɱɟɧ ɩɚɬɟɧɬ) ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ
ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɹɜɥɟɧɢɹ ɧɨɜɵɯ ɫɨɥɟɜɵɯ ɨɬɥɨɠɟɧɢɣ ɢ ɩɨɫɬɟɩɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɫɬɚɪɵɯ
ɨɬɥɨɠɟɧɢɣ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɞɚɜɥɟɧɢɟɦ ɜ
ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɡɢɪɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɜɜɨɞɨɦ ɨɱɟɪɟɞɧɵɯ ɞɨɡ ɪɟɚɝɟɧɬɚ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɦɩɥɟɤɫɨɧ, ɞɨɡɢɪɨɜɚɧɢɟ ɪɟɚɝɟɧɬɨɜ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɧɚɫɨɫ ɞɨɡɚɬɨɪ,
ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɞɨɡɢɪɨɜɚɧɢɟ ɂɈɆɋ ɈɗȾɎ, ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ
Ȼɨɥɶɲɢɧɫɬɜɨ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɤɨɬɟɥɶɧɵɯ (ɨɤɨɥɨ 80 % [1])  ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɢɬɚɧɢɹ
ɤɨɬɥɨɜ «ɫɵɪɭɸ» ɜɨɞɭ ɛɟɡ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɧɚ
ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɤɚɯ ɬɪɭɛ ɤɨɬɥɨɜ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɣ ɨɬɥɨɠɟɧɢɹ ɫɨɥɟɣ (ɪɢɫ.
1), ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɤɨɬɥɨɜ, ɢɯ ɜɵɯɨɞɭ
ɢɡ ɫɬɪɨɹ. ɉɪɢ ɬɨɥɳɢɧɟ ɫɥɨɹ ɧɚɤɢɩɢ ɜ 1 ɦɦ ɩɨɬɟɪɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɸɬ 10…12 %, 
ɩɪɢ ɫɥɨɟ ɜ 10 ɦɦ – ɞɨ 50 %. Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ
ɭɪɨɜɟɧɶ ɨɬɥɨɠɟɧɢɣ ɫɨɥɟɣ ɜɨɡɧɢɤɚɟɬ ɢ ɧɚ ɜɧɭɬɪɟɧɧɢɯ
ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɝɨɪɹɱɟɝɨ
ɜɨɞɨɫɧɚɛɠɟɧɢɹ (Ƚȼɋ) ɰɟɧɬɪɚɥɶɧɵɯ ɢ ɤɪɭɩɧɵɯ
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɩɥɨɜɵɯ ɩɭɧɤɬɨɜ (ɐɌɉ ɢ ɂɌɉ) ɩɪɢ
ɢɯ ɦɧɨɝɨɥɟɬɧɟɣ ɪɚɛɨɬɟ ɧɚ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ
ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɟ ɛɟɡ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɦɵɜɨɤ
(ɪɢɫ. 2). ɉɪɢɦɟɧɹɟɦɵɟ ɧɚ ɤɪɭɩɧɵɯ ɤɨɬɟɥɶɧɵɯ
ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ (ȼɉɍ) ɫ
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɬɪɟɛɭɸɬ ɩɨɫɬɨɹɧɧɨɝɨ
ɪɚɫɯɨɞɚ ɪɟɚɝɟɧɬɨɜ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɮɢɥɶɬɪɨɜ, ɡɚɬɪɚɬ
ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ
ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɞɨɟɦɨɜ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ.
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨɟ
ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɬɟɥɶɧɵɯ, ɫɢɫɬɟɦɚɯ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ,
ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɥɭɱɢɥɢ ɫɢɫɬɟɦɵ
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ (ɤɨɦɩɥɟɤɫɨɧɨɜ), ɩɨɡɜɨɥɹɸɳɢɟ
ɪɟɡɤɨ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɭ, ɭɦɟɧɶɲɢɬɶ
ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɭɞɚɥɢɬɶ
ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɨɥɟɜɵɟ ɨɬɥɨɠɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɯ
ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɬɟɩɥɨɨɛɦɟɧɧɵɯ
ɚɩɩɚɪɚɬɨɜ. ɉɟɪɜɨɧɚɱɚɥɶɧɨɣ ɨɛɥɚɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ
ɬɚɤɢɯ ɫɢɫɬɟɦ ɞɨɡɢɪɨɜɚɧɢɹ ɛɵɥɢ ɤɨɬɟɥɶɧɵɟ, ɡɚɬɟɦ
ɫɮɟɪɚ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɲɢɪɢɥɚɫɶ ɞɨ ɫɢɫɬɟɦ ɬɟɩɥɨ- ɢ
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɐɌɉ ɢ ɂɌɉ. Ȼɨɥɶɲɨɟ
Ɋɢɫ. 1. Ɉɬɥɨɠɟɧɢɹ ɫɨɥɟɣ ɜ
ɤɨɬɥɨɜɨɣ ɬɪɭɛɟ
Ɋɢɫ. 2. Ɉɬɥɨɠɟɧɢɟ ɫɨɥɟɣ ɜ ɬɪɭɛɤɟ
ɛɨɣɥɟɪɚ Ƚȼɋ
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɟ ɩɨɥɭɱɢɥɢ ɚɧɬɢɧɚɤɢɩɢɧɵ ɢ ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ ɈɗȾɎ,
ɇɌɎ, ɂɈɆɋ, ɞɪɭɝɢɟ ɪɟɚɝɟɧɬɵ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ.
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ [2], ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɬɢɧɚɤɢɩɢɧɨɜ ɜ
ɜɨɞɨɩɨɞɝɨɬɨɜɤɟ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Na-
ɤɚɬɢɨɧɢɪɨɜɚɧɢɟɦ ɞɨ 10 ɪɚɡ.
ɋɢɫɬɟɦɵ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɷɧɟɪɝɟɬɢɤɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨɦ
ɯɨɡɹɣɫɬɜɟ, ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ:
– ɷɠɟɤɰɢɨɧɧɵɟ, ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɤɨɬɨɪɵɣ
ɞɨɡɢɪɭɟɬɫɹ ɪɟɚɝɟɧɬ. ɉɪɢɧɰɢɩ ɢɯ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɨɞɵ ɱɟɪɟɡ
ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɫɭɠɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ
ɧɚ ɷɬɨɦ ɫɭɠɚɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ [3]. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɪɟɚɝɟɧɬ ɢɫɬɟɤɚɟɬ ɢɡ
ɪɟɡɟɪɜɭɚɪɚ ɱɟɪɟɡ ɤɚɥɢɛɪɨɜɚɧɧɵɣ ɠɢɤɥɟɪ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɬɨɤ ɜɨɞɵ. ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɢɯ
ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɟɝɭɥɢɪɨɜɤɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ
ɩɨɤɚɡɚɧɢɹɦ ɜɨɞɨɫɱɟɬɱɢɤɚ ɩɨɞɩɢɬɤɢ;
- ɢɧɠɟɤɰɢɨɧɧɵɟ, ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɜɧɟɲɧɟɝɨ
ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ
ɨɫɧɨɜɚɧ ɧɚ ɩɨɞɚɱɟ ɞɨɡɵ ɪɟɚɝɟɧɬɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ
ɞɨɡɢɪɭɸɳɢɦ ɧɚɫɨɫɨɦ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɸ ɱɟɪɟɡ
ɪɚɫɯɨɞɨɦɟɪ-ɫɱɟɬɱɢɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ,
ɡɚɞɚɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ [4] (ɪɢɫ. 3). ɉɪɢ ɤɚɠɭɳɟɣɫɹ
ɩɪɨɫɬɨɬɟ ɢɧɠɟɤɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɞɨɡɢɪɨɜɚɧɢɹ  (ɋȾɊ)
ɢɦɟɸɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ.
ɋȾɊ ɩɪɟɞɥɚɝɚɸɬɫɹ ɤɚɤ ɫɢɫɬɟɦɵ ɧɟɩɪɟɪɵɜɧɨɝɨ
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɩɪɢ
ɛɥɢɠɚɣɲɟɦ ɪɚɫɫɦɨɬɪɟɧɢɢ ɜɵɹɫɧɹɟɬɫɹ,
ɱɬɨ ɨɧɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɢ
ɧɟɩɪɟɪɵɜɧɨɝɨ, ɧɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ
ɞɨɡɢɪɨɜɚɧɢɹ. ɗɬɨ ɦɟɧɟɟ ɡɚɦɟɬɧɨ ɩɪɢ
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɋȾɊ ɜ ɤɨɬɟɥɶɧɵɯ, ɝɞɟ
ɝɪɚɮɢɤɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ
ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɵ ɜɨ ɜɪɟɦɟɧɢ,
ɨɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ ɢ ɭ
ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɥɢɹɧɢɟ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ
ɪɚɫɯɨɞɚ ɢ ɞɚɜɥɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ
ɫɭɳɟɫɬɜɟɧɧɵɦ, ɢ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɨɠɟɬ
ɩɪɢɜɟɫɬɢ ɤ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.
Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɠɟɤɰɢɨɧɧɵɯ
ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɪɨɥɹ
ɡɚ ɞɚɜɥɟɧɢɟɦ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɤɨɬɨɪɵɣ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɡɢɪɨɜɚɧɢɟ. ɉɨɞɛɨɪ
ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ
ɨɛɴɟɤɬɨɜ (ɤɨɬɟɥɶɧɵɯ, ɐɌɉ) ɩɪɨɜɨɞɢɬɫɹ,
ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ
ɜɨɞɨɪɚɡɛɨɪɚ (ɪɢɫ. 4) ɢ ɩɨ
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜ
ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ
ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɧɟɢɡɦɟɧɧɨ ɜ ɬɟɱɟɧɢɟ
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Ɋɢɫ. 4. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɜ ɐɌɉ ɠɢɥɨɝɨ
ɦɢɤɪɨɪɚɣɨɧɚ: Ⱥ – ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ;
Ȼ – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ.
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ɫɭɬɨɤ (ɧɟɞɟɥɢ, ɝɨɞɚ). 
ȼ ɬɨɱɤɚɯ ɪɚɡɛɨɪɚ ɜɨɞɵ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɤɭɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɚɱɚ ɜɨɞɵ ɜ
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ Ƚȼɋ, ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ
ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɪɟɠɢɦɨɦ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ
ɤɨɧɤɪɟɬɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ, ɧɨ ɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɜɫɟɣ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ
ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɰɟɥɨɦ. ɇɚ ɩɪɚɤɬɢɤɟ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢɦɟɟɬ
ɩɟɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ ɫ ɦɚɤɫɢɦɭɦɨɦ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ (ɦɢɧɢɦɭɦ ɜɨɞɨɪɚɡɛɨɪɚ) ɢ ɦɢɧɢɦɭɦɚɦɢ
ɜ ɭɬɪɟɧɧɢɟ ɢ ɜɟɱɟɪɧɢɟ ɱɚɫɵ (ɦɚɤɫɢɦɭɦɵ ɜɨɞɨɪɚɡɛɨɪɚ)  (ɪɢɫ. 4). 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɠɟ ɦɟɦɛɪɚɧɧɨɝɨ ɞɨɡɢɪɭɸɳɟɝɨ ɧɚɫɨɫɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ
ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɡɢɪɨɜɚɧɢɟ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɞɚɜɥɟɧɢɢ
3 ɛɚɪ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɪɤɢ ɧɚ 30…60 % ɜɵɲɟ, ɱɟɦ ɩɪɢ
ɞɚɜɥɟɧɢɢ 6 ɛɚɪ (ɪɢɫ. 5). 
ɉɪɨɜɟɞɟɧɧɵɣ ɫɨɜɦɟɫɬɧɵɣ ɚɧɚɥɢɡ
ɯɚɪɚɤɬɟɪɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ Ƚȼɋ
ɤɜɚɪɬɚɥɶɧɨɝɨ ɐɌɉ, ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ
ɞɚɜɥɟɧɢɹ ɜ ɜɨɞɨɩɪɨɜɨɞɟ, ɢɡ ɤɨɬɨɪɨɝɨ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɛɨɪ ɜɨɞɵ ɞɥɹ Ƚȼɋ,
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɢɩɨɜɨɝɨ ɞɨɡɢɪɭɸɳɟɝɨ
ɧɚɫɨɫɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɞɨɭɱɟɬ
ɩɟɪɟɦɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ
ɡɚ ɫɭɬɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɢɡɛɵɬɨɱɧɨɦɭ
ɞɨɡɢɪɨɜɚɧɢɸ ɪɟɚɝɟɧɬɚ ɡɚ ɫɭɬɤɢ ɜ 30…50 
% ɫɜɟɪɯ ɪɚɫɱɟɬɧɨɣ ɜɟɥɢɱɢɧɵ (ɪɢɫ. 6). 
ɉɪɢ ɷɬɨɦ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ
ɜɨɞɨɪɚɡɛɨɪɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɜ
ɫɟɬɢ ɬɟɤɭɳɚɹ ɜɟɥɢɱɢɧɚ ɩɟɪɟɞɨɡɢɪɨɜɤɢ
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 60…70 %.
ɋɥɟɞɫɬɜɢɟɦ ɬɚɤɨɝɨ ɢɡɛɵɬɨɱɧɨɝɨ
ɞɨɡɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɪɚɫɯɨɞ ɪɟɚɝɟɧɬɨɜ; ɜɨɡɦɨɠɧɨ ɬɚɤɠɟ ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ) ɪɟɚɝɟɧɬɨɜ ɜ ɩɢɬɶɟɜɨɣ ɜɨɞɟ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɢɧɠɟɤɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɛɟɡ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦ.
ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɩɟɪɟɞɨɡɢɪɨɜɤɢ ɢ ɫɧɢɠɟɧɢɹ ɩɟɪɟɪɚɫɯɨɞɚ ɪɟɚɝɟɧɬɚ ɪɚɡɪɚɛɨɬɱɢɤɢ
ɋȾɊ ɢɫɩɨɥɶɡɭɸɬ ɫɩɨɫɨɛ ɩɨɞɫɬɪɨɣɤɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞ ɪɟɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɧɚ ɨɛɴɟɤɬɟ
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɱɟɪɟɡ 1…2 ɫɭɬ. ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ ɜ
ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɨɡɢɪɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɢɜ ɩɨ
ɜɨɞɨɫɱɟɬɱɢɤɭ ɨɛɴɟɦ ɩɨɫɬɭɩɢɜɲɟɣ ɧɚ ɨɛɴɟɤɬ ɜɨɞɵ ɢ ɨɛɴɟɦ ɪɟɚɥɶɧɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ
ɪɟɚɝɟɧɬɚ ɡɚ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɪɟɚɝɟɧɬɚ ɜ ɟɦɤɨɫɬɢ. ɉɨɫɥɟ ɬɚɤɨɣ ɩɨɞɫɬɪɨɣɤɢ
ɫɭɦɦɚɪɧɵɣ ɫɭɬɨɱɧɵɣ ɨɛɴɟɦ ɞɨɡɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɫɨɜɩɚɞɚɬɶ ɫ ɪɚɫɱɟɬɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɨɞɧɚɤɨ ɜ
ɪɚɡɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɜɨɡɧɢɤɚɸɬ ɪɟɠɢɦɵ ɤɚɤ ɢɡɛɵɬɨɱɧɨɝɨ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ
(ɪɢɫ. 6). 
ɉɨɧɹɬɧɨ, ɱɬɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɢɡ-ɡɚ ɫɭɳɟɫɬɜɟɧɧɵɯ
ɢɡɦɟɧɟɧɢɣ ɝɪɚɮɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɧɟɞɟɥɢ, ɫɟɡɨɧɚ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɧɟɜɨɡɦɨɠɧɨɫɬɢ
ɭɱɟɫɬɶ ɜɫɟ ɜɥɢɹɸɳɢɟ ɮɚɤɬɨɪɵ (ɚɜɚɪɢɢ ɜ ɫɟɬɢ, ɧɟɩɥɚɧɨɜɵɟ ɜɨɞɨɪɚɡɛɨɪɵ ɢ ɩɪ.). ȼ
ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɜɵɲɟ ɫɥɭɱɚɟ ɢɡɛɵɬɨɱɧɨɟ ɞɨɡɢɪɨɜɚɧɢɟ ɞɨɫɬɢɝɚɟɬ ɜ ɭɬɪɟɧɧɢɟ ɢ ɜɟɱɟɪɧɢɟ ɱɚɫɵ
ɫɭɬɨɤ 16 %, ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɟɞɨɫɬɚɬɨɱɧɨɟ – 40 %. 
Ʉɚɤ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɋȾɊ ɧɟ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚɦɢ ɧɟɩɪɟɪɵɜɧɨɝɨ
ɞɟɣɫɬɜɢɹ. ȼɜɨɞ ɞɨɡɵ ɪɟɚɝɟɧɬɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɤɪɟɬɧɨ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ
ɱɟɪɟɡ ɜɨɞɨɫɱɟɬɱɢɤ ɨɛɴɟɦɚ, ɡɚɞɚɧɧɨɝɨ ɩɪɢ ɧɚɥɚɞɤɟ ɫɢɫɬɟɦɵ. ȼ ɱɚɫɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ
ɜɨɞɨɪɚɡɛɨɪɚ ɞɨɡɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ. ɉɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɜɟɥɢɱɢɧɚɯ
ɜɨɞɨɪɚɡɛɨɪɚ ɡɚɞɚɧɧɵɣ ɨɛɴɟɦ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ,
ɡɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɞɨɡɢɪɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɨɛɴɟɦɚ ɪɟɚɝɟɧɬɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ, ɬɟɤɭɳɢɣ ɪɚɫɯɨɞ
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Ɋɢɫ. 5. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ
ɞɨɡɢɪɭɸɳɟɝɨ ɧɚɫɨɫɚ
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ɜɨɞɵ ɜ ɤɨɬɨɪɨɦ ɜ ɦɨɦɟɧɬ ɞɨɡɢɪɨɜɚɧɢɹ ɧɟɜɟɥɢɤ. ɉɨɷɬɨɦɭ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɟɚɝɟɧɬɚ ɜ ɜɨɞɟ ɜ
ɦɨɦɟɧɬɵ ɞɨɡɢɪɨɜɚɧɢɹ ɜ ɪɚɡɵ ɩɪɟɜɵɲɚɟɬ ɪɚɫɱɟɬɧɭɸ ɜɟɥɢɱɢɧɭ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ
ɩɪɟɜɵɲɟɧɢɸ ɉȾɄ. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɚ ɜ ɫɢɫɬɟɦɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ,
ɨɫɨɛɟɧɧɨ ɜ ɬɭɩɢɤɨɜɵɯ, ɧɟɢɦɟɸɳɢɯ ɰɢɪɤɭɥɹɰɢɢ ɢ ɝɞɟ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɹ ɪɟɚɝɟɧɬɚ
ɫɨ ɜɫɟɦ ɨɛɴɟɦɨɦ ɜɨɞɵ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Ƚȼɋ.
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ
ɧɟɞɨɫɬɚɬɤɨɜ ɢɧɠɟɤɰɢɨɧɧɵɯ ɫɢɫɬɟɦ
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ ɪɚɡɪɚɛɨɬɚɧɵ
ɫɩɨɫɨɛ ɢ ɭɫɬɪɨɣɫɬɜɨ (ɧɚ ɩɨɫɥɟɞɧɟɟ
ɩɨɥɭɱɟɧ ɩɚɬɟɧɬ) ɞɨɡɢɪɨɜɚɧɢɹ
ɪɟɚɝɟɧɬɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɟ
ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɞɚɜɥɟɧɢɟɦ
ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɤɨɬɨɪɵɣ
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɡɢɪɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ
ɨɝɪɚɧɢɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ
ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɜɜɨɞɨɦ ɨɱɟɪɟɞɧɵɯ
ɞɨɡ ɪɟɚɝɟɧɬɚ (ɪɢɫ. 7). ȼɩɪɵɫɤ
ɪɟɚɝɟɧɬɚ ɩɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɨɛɴɟɦɭ ɜɨɞɵ,
ɩɪɨɲɟɞɲɟɦɭ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɡɚ
ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ, ɫ ɭɱɟɬɨɦ
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɨɡɢɪɭɸɳɟɝɨ ɧɚɫɨɫɚ
ɩɪɢ ɞɚɜɥɟɧɢɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɦɨɦɟɧɬ
ɷɬɨɝɨ ɜɩɪɵɫɤɚ. ɉɪɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ
ɪɚɛɨɬɚɯ ɧɚ ɨɛɴɟɤɬɟ (ɤɨɬɟɥɶɧɚɹ, ɐɌɉ)
ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɜɨɞ ɜ
ɤɨɧɬɪɨɥɥɟɪ ɭɫɬɪɨɣɫɬɜɚ ɫɥɟɞɭɸɳɢɯ
ɤɨɧɫɬɚɧɬ: ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɡɢɪɨɜɚɧɢɹ
(ɨɬɧɨɲɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɨɛɴɟɦɚ
ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ ɤ ɨɛɴɟɦɭ ɜɨɞɵ,
ɩɪɨɲɟɞɲɟɦɭ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ); ɢɧɬɟɪɜɚɥ
ɞɨɡɢɪɨɜɚɧɢɹ (ɜɪɟɦɹ ɦɟɠɞɭ ɜɜɨɞɨɦ
ɨɱɟɪɟɞɧɵɯ ɞɨɡ ɪɟɚɝɟɧɬɚ); ɦɚɤɫɢɦɚɥɶɧɵɣ
ɪɚɫɯɨɞ ɜɨɞɨɫɱɟɬɱɢɤɚ; ɩɟɪɟɞɚɬɨɱɧɵɣ
ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɞɨɫɱɟɬɱɢɤɚ (ɢɦɩ/ɥɢɬɪ);
ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɚɬɱɢɤɚ
ɞɚɜɥɟɧɢɹ.
ȼɵɜɨɞɵ
ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɚɡɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɬɢɩɨɪɚɡɦɟɪɨɜ ɪɚɫɯɨɞɨɦɟɪɨɜ-ɫɱɟɬɱɢɤɨɜ ɜɨɞɵ ɢ ɞɨɡɢɪɭɸɳɢɯ ɧɚɫɨɫɨɜ. ɗɬɨ
ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɭɤɚɡɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɨɛɴɟɤɬɚɯ ɫ ɥɸɛɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ
ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɟ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɤɚɤ ɩɟɪɟɦɟɳɚɟɦɨɟ ɫ ɨɛɴɟɤɬɚ ɧɚ ɨɛɴɟɤɬ ɞɥɹ
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɦɵɜɤɢ ɤɨɬɥɨɜ ɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ «ɧɚ ɯɨɞɭ» ɛɟɡ ɜɵɜɨɞɚ ɢɯ ɜ ɪɟɦɨɧɬ. ɉɪɢ
ɷɬɨɦ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ ɪɟɝɭɥɢɪɨɜɤɢ ɢ ɩɨɞɫɬɪɨɣɤɢ
ɭɫɬɪɨɣɫɬɜɚ ɞɨɡɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɵɛɨɪ ɬɨɱɤɢ ɜɜɨɞɚ ɪɟɚɝɟɧɬɚ ɜ
ɬɪɭɛɨɩɪɨɜɨɞ (ɞɨ ɢɥɢ ɩɨɫɥɟ ɧɚɫɨɫɚ ɩɨɞɩɢɬɤɢ, ɜ ɢɧɨɦ ɦɟɫɬɟ) ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧ
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ ɦɨɧɬɚɠɟ, ɷɬɨ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɨɛɴɟɦ ɞɨɡɢɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ
ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɹɞɨɦ ɫ ɬɨɱɤɨɣ ɜɜɨɞɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ
ɤɨɪɪɟɤɬɢɪɭɟɬ ɨɛɴɟɦ ɞɨɡɢɪɨɜɚɧɢɹ ɩɨ ɞɚɜɥɟɧɢɸ ɢɦɟɧɧɨ ɜ ɷɬɨɣ ɬɨɱɤɟ.
ȼɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ – ɦɨɞɟɪɧɢɡɚɰɢɹ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ
ɫɢɫɬɟɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ, ɧɟ ɢɦɟɸɳɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨ ɞɚɜɥɟɧɢɸ.
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Ɋɚɫɯɨɞ ɪɟɚɝɟɧɬɚ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɞɚɜɥɟɧɢɸ
Ɋɚɫɯɨɞ ɪɟɚɝɟɧɬɚ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨ ɞɚɜɥɟɧɢɸ
Ɋɚɫɯɨɞ ɪɟɚɝɟɧɬɚ ɩɨɫɥɟ ɩɨɞɫɬɪɨɣɤɢ ɋȾɊ
Ɋɢɫ. 6. ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɚ
(ɐɌɉ ɠɢɥɨɝɨ ɦɢɤɪɨɪɚɣɨɧɚ)
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AVTOMATICHESKOE DOZIROVANIE REAGENTOV IN SYSTEMS  OF 
VODOSNABZHENIYA I KOTEL’NYKH
A. A. MITZKEVICH
Most municipal boiler rooms  are used for the feed of caldrons «unboiled» water without some 
pre-treatment. On this account the layer of deposit of salts appears on the midwalls of pipes, that 
results in the decline of tekhniko-ekonomicheskikh indexes of work of caldrons, their death. The high 
level of otlozhe-niy salts arises up and on the internal surfaces of teploobmennikov of hot vodosnab-
zhe-niya of thermal points during their work without the periodic washings. A method and device (on 
the last a patent is got) is offered dosages of reagent, providing stopping of appearance of new salt 
deposits and gradual removal of old deposits. Development foresees permanent control after pressure 
in a pipeline, in which a dosage, and also limitation of maximal time, is produced between the input 
of next doses of reagent.
Keywords: komplekson, dosage of reagents, vodopodgotovka, metering pump-device, thermal 
point, proportional dosage, IOMS, OEDF, hot water-supply.
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